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INTRODUCTION 
The general occurrence of insect pests, which for years 
have been causing heavy losses of crops, affecting the 
quantity and quality of the products, has created the 
necessity of maintaining investigations directed to reduce 
or even to eliminate the damage caused. 
The damage caused by insects is extremely varied in 
intensity, as well as in character. So we may find all the 
intermediate stages between complete destruction and imper¬ 
ceptible damage. The character of the injury varies from 
direct (actual feeding) to indirect damage caused, for 
Instance, by the accumulations of some secretions and even 
feces in the foliage, over which certain fungi may develop. 
The constant discovery of new materials and products 
to be used as insecticides, attractants, or repellents in 
the control of Insects, also has increased the number of 
experiments necessary to make, in order to determine the 
possible effectiveness of such products against these many 
insect pests. 
Since the potato (Solanum tuberosum) is an important 
crop in many areas in the United States, many studies have 
been made of various aspects of its culture. Workers have 
investigated soils, fertilizers, genetics, Insect pests, 
diseases, Industrialization, etc. In the particular case 
of the insect pests, attention has been given to many 
specie6. Among such special groups we may consider as the 
more important the followings 
1* Colorado potato beetle Leotlnotarea decemllneata Say 
2. Potato peylid 
3. Plea beetles 
4. Plant lice 
5. Leafhoppers 
Paratrloza cockerelll Sulv, 
Several species of the genera 
Systena and Epltrlx 
Several species of the family 
Aphididae 
Several species of the genus 
Erapoasca 
The damage and losses Inflicted by these pests varies 
in intensity in different regions, thus the economic 
Importance of each one of them is not necessarily the same 
everywhere; but in general they may be considered as the 
more prevalent and injurious pests on potatoes. 
FLEA BEETLES 
The name '*flea beetles" has been commonly applied for 
many years to many species belonging to different genera 
of the family Chrysomelldae. Such species have been 
reported as attacking a very great diversity of plants. The 
most important species of those insects, from the ooint of 
view of the damage caused to the potato plants, are located 
mainly in the genera Eoltrlx and Systena. The more 
Important species affecting potato are: 
- 4 - 
1. Potato flea beetle Epitrlx cucuraerla Harris 
2. Tuber flea beetle E. 
3. Western potato flea 
beetle £. 
4. Tobacco flea beetle E. 
5. Eggplant flea beetle E. 
tuberls Gentner 
eubcrinlta Le Conte 
oarvula Fab. 
fuacula Crotch 
6. Pale striped flea beetle Systena blanda Melsh 
7, Red headed flea beetle frontalis Fab. 
The common names applied to the species do not indi¬ 
cate specificity to special crops, but one or more of them 
may be found causing depredations on the same plants. 
Some of the flea beetles are rather general feeders, 
attacking several different crops, while others may be 
restricted primarily to a single crop. 
Many plants suffer from the attack of flea beetles, but, 
they are particularly destructive on potato, tomato, tobacco, 
pepper, eggplant, turnipB, etc. Also some species are very 
destructive on grape, cabbage, radish, fruit trees, orna¬ 
mental plants and many species of wild plants. 
In general, the flea beetles are small inconspicuous 
insects. They vary in size from one-twentieth to one-fourth 
of an inch in length (Gibson, 1913). They vary also in 
color and It is not rare to find black, brown, gray, and even 
combined colorations as in striped species. As a rule, all 
of them are shiny and more or less oval in outline, but some 
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variations may be found. The flea beetles are very active. 
The femora of the hind legs are more powerful than in the 
ordinary leaf beetles. Because of this adaptation, these 
insects show a great ability to Jump from plants when dis¬ 
turbed. This ability to diaappear by sudden leaps has 
suggested to some the behavior of a flea, giving rise to 
the common name flea beetle. This factor, together with 
the generally small size, contributes to make the presence 
of the pest more inconspicuous. 
The damage inflicted is in direct relation to the 
number of insects present, and thus the heavier the popu¬ 
lation the higher the damage produced. Damage is usually 
done by the adults as well as by the larvae. The adults 
cause damage by eating numerous 6iaall holes, sometimes 
hundreds, into and through the leaves (See photographs Noe. 
1 and 2). L&rfee proportions of the leaves are completely 
eaten, only the veins remaining, causing the subsequent 
defoliation which obviously will affect the physiological 
functions of the plant. Sometimes the plants are killed 
and consequently the total yields reduced. 
The larvae, on the other hand, usually feed upon the 
roots of the plants attacked; however, at least in one 
species, the larvae feed on the foliage of the same plants 
together with the adults. However, at least once, larvae 
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of one speclee have been reported mining the leaves of the 
host plant (Turnip flea beetle, Phyllotreta vlttata Fab. 
larvae mining leaves of curled cress at Ottawa, Canada. 
Gibson, 1913). 
The large numbers of holes in the leaves exposing the 
fresh wounded tissue to the environment make a good 
opportunity for the entrance of microorganisms ouch as fungi 
or bacteria which may be carried by wind, rain, or other 
agencies. In this respect, several opinions and statements 
may be found among the existing literature. The more 
interesting papers, according to ray opinion, are the 
following: 
Lochhead in 1902, speaking about the tomato and potato 
flea beetle (Epltrlx cucumerls Harris) uses the following 
words: “It is of interest, economically, to note the relation 
of these flea beetles to the Early Potato blight, which was 
prevalent this past season. The edge of the holes eaten by 
the beetles soon become diseased, and examination showed the 
presence of spores of the Early blight funrus (Macrosporlum 
solanl). It is probable that the beetles are carriers of the 
disease from one leaf to another, and it is more than probable 
that the dead tissue surrounding the holes made by the beetles 
forms a suitable medium for the establishment of this semi- 
saprophytic fungus.rt 
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As has been stated before, the larvae feed on the 
roots of the plants and. In the special case of potato, they 
very frequently attack the tubers. In this respect Leach 
(1940) stated that MacMillan and Schaal (1929) have demon¬ 
strated that the scab pathogen (Actinomyces scabies (Thaxter) 
Guesow) commonly infects the tissues Injured by the larvae 
of the potato flea beetle (Spltrlx cucumeris Harris). The 
author continues: rtIn the absence of scab, the injury caused 
by the flea beetle larvae consists of Inconspicuous worm 
tracks, with a smooth surface, differing only in color from 
the normal periderm. When Infected by scab, the worm tracks 
are raised, bulging and eruptive, seriously decreasing the 
market value of the tubers. In other cases, the lesions 
caused by the flea beetles are invaded by Rhlgoctonla solanl. 
a fungus that usually does not infect the tissues of the 
tuber. Schaal (1934) investigated further the association 
of scab with flea beetle injury and has demonstrated that 
flea beetle larvae, collected from potato soil, carry 
Actinomyces both externally and internally. The pathogen 
was not found in or on the eggs of the beetles when deposited 
in sterilized cages. The insect in all probability plays no 
part in the dissemination of the pathogen but is an effective 
agent of inoculation, a large part of the injury being caused 
by the scab pathogen that it produces.* 
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The importance of these insects in Mexico is very 
great, since one or more species is usually present 
attacking three of the most important crops,- peppers, 
potatoes, and tomatoes. In addition, tobacco and eggplant 
are frequently badly damaged by them. However, in almost 
every region the damage is more severe on peppers than on 
any other crop. In these depredations there are princi¬ 
pally three species involved: Epltrlx oucumerls Harris, 
E. parvula Fab., and E. fuscula Crotch. 
The economic importance of these species is thus very 
great and it is necessary to know the exact biology of the 
species involved in every region in order to get more 
effective timing of the sprays and consequently a more 
efficient action of the insecticides used. Because of the 
inaccessibility of the larvae, in most of the cases the con¬ 
trol measures have been directed against the adults. 
Since flea beetles are of considerable economic 
importance in Mexico as well as in New England, it seemed 
that a study of their life cycle and control was appropriate. 
Therefore, the problem of flea beetles of potatoes was 
selected as a thesis problem. The writer is concerned 
primarily with determinations of the species involved, the 
length of the life cycle in order to know approximately when 
the peak of abundance will come, and the number of generations 
per year. Unfortunately, due to the shortness of the time, 
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these data are not as complete as desired. All the data 
presented In this paper relative to field tests were 
collected during the suraner of 1946, In cooperation with 
Professor Bourne and under his direct supervision. 
POTATO FLEA BEETLES 
As has been stated before, several species of flea 
beetles have been reported attacking potatoes, and all have 
been grouped together when they appear on the potato plants 
under the common name of '•potato flea beetles." Of course, 
the same species do not always occur everywhere but we may 
consider that they are widely distributed at least in the 
United States and other American countries, such as Canada, 
Colombia (Dawe, 1916), Chile (Camacho, 1923), and Mexico 
(Ramirez, 1920). Also these insects have been reported 
from Porto Rico and Trinidad. In Amherst and adjoining 
places, only a single species has been found, and all the 
experiments must be considered upon this basis. 
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EASTERN POTATO FLEA BEETLE * 
Epltrlx cucumeria Harris 
The insect has been known under the following common 
name s: 
Cucumber flea beetle 
Hairy flea beetle 
Black flea beetle 
Potato flea beetle 
Flea beetle 
Tomato flea beetle 
(Harris, 1*41) 
(Thomas, 1*77) 
(Beckwith, 1S91) 
(Lochhead, 1902) 
(Rogers, 1910) 
(Koerner and Gillette, 192S) 
HISTORY 
During the first half of the last century, the insect 
was first described and named Haltlea cucumeria by T« W. 
Harris but at that tine some confusion was present. In this 
respect In his book entitled “A Report on the Insects of 
Massachusetts Injurious to Vegetation/1 which was published 
In 1*411 Dr. Harris made the following statements: 
“The most destructive species in this vicinity 
(referring to flea beetles) is that which attacks 
the cucumber plant as soon as the latter appears 
above the ground, eating the seed-leaves, and thereby 
destroying the plant immediately. Supposing this to 
be an undescribed Insect, I formerly named it Haltlea 
cucumerls. the cucumber flea beetle; but Mr. Say eu1>-' 
eequehtly informed me that it was the pubespens of 
Iliiger, so named because It is very elightly 
pubescent or downy. It is only one-sixteenth of an 
inch long, of & 
«*# «•*-«« •# mm «# mm «*•«»«» 
# The name has been used several times by Dr. B. Landis, 
(19^3) and has been selected by the writer in order to 
differentiate this species. Another species (&. euborinlta 
LeConte) is frequently called “potato flea beetle/*’ HieT 
latter species hao been designated as “western potato flea 
beetle.“ 
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black color with clay yellow antennae and lege, 
except the hindmost thighs, which are brown. 
The upper side of the body is covered with 
punctures which are arranged in rows on the wing 
cases; and there is a deep transverse furrow 
across the hinder part of the thorax.* 
According to Dr. Harris* statements, we may suppose 
that the insect was classified before 1341. However, in 
examining earlier publications, Hitchcocks* “Catalogues of 
the Animals and Plants of Massachusetts * was consulted. 
This was published in 1&35, and the part relating to Insects 
was prepared by Dr. Harris. In such a catalog, no species 
under the name Haltlca cucumerls appears. However, the name 
Haltica oubescens Illiger is listed and presumably refers to 
the same species. 
In the second edition of Dr. Harris* book, which was 
published in 12552 under the title of “A Treatise on some of 
the Insects of New England which are Injurious to Vegetation,** 
the author states; 
“Count Dejean, who gave to it (referring to the species) 
the specific name of fuscula considered it as distinct 
from oubescene: and it differs from the descriptions of 
the latter in the color of its thighs and in never 
having the tips and shoulders of the wing covers 
yellowish; so that it may still bear the name given to 
it in my catalog.** 
In accordance with the latter statement we may suspect 
that both of the scientific names, Haltlca cucumerls and H. 
mibescene were referring to the same species, actually known 
as Spltrlx cucumerls Harris. 
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Many opinions and suggestions may be found about the 
scientific and the common names applied to this species. 
In this respect, in reviewing the existing literature, one 
may find very Interesting statements. Among them, I have 
selected the following: 
Gaylord in 12&3 reported the insect under the common 
name "turnip flea beetle.'1 At the same time the author 
used the scientific name Haltlca pubescens as a synonym of 
Crepldodera cucumerls. 
In 1*§6S, Walsh and Riley named the insect as "cucumber 
flea beetle" (Haltlca cucumerls Harris). Also the authors 
made the following statement: "The insect has been 
erroneously considered by some authors as identical with 
the Haltlca pubescene Illlger." They also included the 
Insect under the "family Haltlca" and in the "sub-group 
Phytophaga." At the same time the authors said that the 
Insect attacked also many other plants, not only potato and 
cucumber from which it derived its name. 
In speaking about classifications, LeBaron in l&Jk 
included the insect in the sub-family Galerucldes, group 
Halticini, and, after considering other species, the author 
states: "The little cucumber flea beetle, Haltlca cucumerls. 
of Harris, has been placed, in company with a few others in 
a separate sub-genus, Soltrlx Foudr&s, on account of their 
pubescent surfaoe." 
Concerning common names, eorae controversy is present 
and different opinions were stated in this respect. An 
interesting statement was made by Thomas in 1377. The 
author reported the Insect under the scientific name Haltlca 
(Epltrlx) cucumerie Harris, and under the common name 
cucumber or hairy flea beetle. He used the following words; 
‘•It is proper to remark that Dr. Fitch contends notwithstanding 
the doubt expressed by Dr. LeOont© and others that this and 
H. pubescens are the same, under which name he gives his 
account of its habits, changing the common name so as to 
accord with the scientific name. He also gives it as his 
opinion that while this is undoubtedly the species which 
injures the potato, it is another very similar species, 
Psylllodes punctulata Welsh, that attack the cucumber leaves. 
Weed, in 1395* in referring to cucumber flea beetle, 
states: ‘‘Its common name is hardly an appropriate one, for 
It seems no raore partial to plants of the cucumber family 
than to many others.a 
In 1399, Lugger refers to Epltrlx oucumerls as a very 
destructive beetle to all plants belonging to the botanical 
order Solanaceae. At the same time the author said "The 
name cucumber flea beetle is surely a misnomer, since 
notwithstanding its omnivorous habits, it is practically 
confined to the above order of plants,H 
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In the same year (12>99) Chittenden used the following 
words: ^Cucumber flea beetle Is an obvious misnomer, as 
anyone knows who has studied the habits of the genus 
Soltrlx. The present species, cucumerls. so far as we are 
able to judge, would not live in the larval conditlonon any 
other plants than those of the botanical order Bolanaceae, 
and the adults although Inclined to be omnivorous at times, 
are practically confined to this order of plants when such 
are available.“ 
Analyzing the previous statements, we may conclude that 
the epecieo must be named potato flea beetle, Epltrlx 
cucumerln Harris, and thus the insect may be placed under the 
following classification: 
TAXONOMY (Lodlng, 1945) 
Order Coleoptera 
Sub-order Polyphaga 
Series Cerambyeoldea 
Family Chrysomelidae 
Sub-family Haltlcinae 
Tribe Crepldoderlni 
Genus Eoltrlx 
Species cucumerle 
Scientific name Epitrlx cucumeris Harris 
Synonymy altlca cuouraerl8 Harris 
Haltica pubescent? Illiger 
Crepldodera cucumerls (Gaylord 154-3) 
Epltrlx fuscula Crotch 
E. gemlnulua LeC. (Duckett, 1920) 
FOOD PLANTS 
The species has been considered as exceedingly omniv¬ 
orous. Among the principal plants attacked we may list 
potato, tomato, tobacco, pepper, eggplant, cucumber, radish, 
turnip, cauliflower, cabbage, lettuce, beets, corn, beans, 
peas, petunias, and strawberry. 
REVIEW OF LITERATURE 
The literature on potato flea beetle is extensive. 
As the more important chapter in this thesis is that on 
control, more attention has been given to the existing reports 
in this respect. However, several other interesting state¬ 
ments are considered relative to other aspects of the problem. 
Life history studies have been conducted by Stewart 
(1596) in New Xork; Johannsen (1913) in Maine; Webster (1915) 
in Iowa; Hoerner and Gillette (192&) in Colorado; Jewett in 
(1929) in Kentucky; Webster, Baker and Hanson (1932) in 
Washington; Hanson (1933) in Washington; Gul (193$) in Ohio; 
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Turner (1939) in Connecticut; Webster (1940) in Washington; 
and Hill and Tate (1942) in Western Nebraska. In the 
northern states, the investigators largely agree that there 
is one generation annually, but Jewett (1929) in Kentucky, 
/ 
Gui (193®) in Ohio, and Webster (1940) in Washington have 
reported two generations a year. The period at which the 
adults emerge from overwintering quarters does not appear to 
vary to any great extent throughout the country. They leave 
hibernation in May and June, migrating to a desirable host 
plant. The critical period for the potato, at which the 
peak of abundance of insects takes place, usually occurs 
during the second half of July and early August. 
In the First Annual Report of the Department of 
Agriculture of the State of Missouri, Riley (I&69) made the 
following statement: “The larvae feed internally upon the 
substance of the leaf, like that of the closely allied 
European Flea-beetle of the turnip (Haltlca nemurum) and, 
from its near relationship to that insect, we may infer that 
it goes underground to assume the pupa state, that it passes 
through all its stages in about a month, and that there are 
two or three broods of them in the course of the same season,“ 
Riley reported the insect under the scientific name Haltlca 
cucumerls Harris. 
A number of entomologists since then made similar 
statements, but all of their accounts bear evidence of having 
been copied from the writings of the earlier authors. The 
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statements relative to the mining habits of the potato flea 
beetle larvae were prevalent until 1596, when Stewart found 
the larvae feeding on the underground roots. After this 
time it was the general opinion that larvae fed on the roots 
of the plants. 
The insect was reported by Sanders (1573) under the 
name Haltica (Crepidodera) cueumeris Harris attacking the 
raspberry in Ontario. The author considered that they did 
not, however, do any considerable damage. He discussed with 
Riley the biology of the insect, reporting the internal 
development of the larvae in the leaves. Sanders also 
mentioned at that time the use of hellebore as well as the 
Paris green mixed with flour (one part to twenty parts) and 
he said the latter was most effective. 
In 1376, Riley made some recommendations for control and 
prevention. Among such control measures he mentioned the 
destruction of plant refuse. However, the most important 
recommendation was concerning insecticides to be used. 
Paris green was reported as the best known material at that 
time, mixed with flour or plaster, as dust (one to 2$ or 30 
in proportion) or as suspension in water in the proportion 
of one tbsp. of pure green to a bucketful of water. Also 
the author listed other compounds, such as Arsenlous acid as 
dust (one oz. to one pound of flour) in substitution for 
IS - 
Paris green. Other substances reported by the author 
included bichromate of potash, powdered hellebore, carbolate 
of lime, etc. Also he gave detailed information about the 
effect of Paris green on the plant, the influence of it on 
the soil, and its influence on man indirectly through the 
soil or through the plant. 
Riley (1SSO) used the following words: rtSerious complaint 
comae from the tobacco growing sections, of the injury of the 
flea-bug by which is meant one of the common flea-beetles, 
and probably Haltica (E.) cucumeris Harris which infesta a 
great variety of plants. In many parts of Kentucky the 
young tobacco plants have been literally cleaned off and 
farmers are burning and sowing new beds.*1 
A small black beetle about one-eighth inch long, which 
feeds on leaves of the turnips, cucumbers, beets, cabbage, 
etc. was reported by Washburn (1390) on potatoes. About 
remedies, he recommended the collection and burning in the 
fall and early spring of all rubbish and residues which might 
offer a retreat for this beetle or its larva. Also the 
author said that wood ashes dusted over the leaves would drive 
them away, but the treatment had to be repeated. At the same 
time sprinkling with a solution of lime or weak Paris green 
was also recommended and effective. 
Smith (1S90) reported the use of tobacco decoction as 
follows: “One pint of the stock in one gallon of water applied 
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to potatoes badly Infested by the flea beetles, checked 
Injury at once, and killed or drove away the beetles. 
It remained effective as a repellent for several days, until 
after a heavy rain. rt A second, application was made when 
the beetles returned, and. the author said the success was as 
marked as before and the plants were not again troubled. 
The author pointed that other experiments were equally 
effective and the plants treated were the finest in the patch; 
this was probably due to the fertilizing effect of the tobacco. 
Smith concluded, using the following words; "Besides keeping 
off the flea beetles, It seemed to exercise a deterrent effect 
on the Colorado potato beetle, the sprayed plants being little 
attacked.11 
Reporting the insect as "black flea beetle" (Creoldodera 
cucumeris), Beckwith £1391) published on the use of kerosene 
emulsion in the proportion of one part to fifteen parts of 
water and the results obtained were reported as follows; 
"In the afternoon of the following day but few beetles could 
be found upon the treated rows but they were very abundant 
upon the rows not treated." Two days after the first appli¬ 
cation the whole plot was sprayed and the author stated that 
no further trouble was experienced from the flea beetles. 
Beckwith also mentioned the insect as often very destructive 
to tomato plants while in the seed-beds and suggested the use 
of the same emulsion used on potato vines. 
In 1395, Weed reported the Insect as •♦the most 
important“ under the name cucumber flea beetle (Creoldodera 
cucumerls) and said they fed almost exclusively upon thlck- 
le&ved plants. The author reported two broods of the 
beetles each season In New England, and a brief description 
of the life cycle. Several preventive and control measures 
are provided in this work. Weed indicated the “liberal 
application of simple repellent and deterrent substances like 
plaster air slaked lime, soot, and especially tobacco powder, 
dusted on, when the plants are wet with dew. “ Bordeaux 
mixture was reported as the best material and finally, a 
method for fabrication of such material was indicated. 
Bordeaux mixture 6-4-4-5 plus 1/2 pound of Paris green 
was reported by Fletcher (1393) as controlling the flea 
beetle Creoldodera cucumerls Harris, which frequently did 
great damage to potatoes. The author stated that this 
remedy was becoming well known and on account of its useful¬ 
ness widely used by alert farmers. He also said that the 
material above named killed the Colorado potato beetle. 
Lugger (1399) in reporting the use of Paris green and 
London purple stated that these *kre satisfactory remedies and 
it has also been observed that Bordeaux mixture acts as a 
repellent.“ 
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Black flea beetle and Spltrlx cucumerls were the names 
under which Lochhead (1S99) reported the species on both 
the potato and the tomato plants. He stated; ”This insect 
works upon the upper side of the leaf and makes preforations. 
It is easily overcome with Paris green.” Jones (1399) 
reported the potato flea beetle as causing more loss to the 
potato crop than do the potato beetles. He said: It is 
largely because their attacks are most severe at or soon 
after the critical period in the development of the potato 
(July 20 to August 10 in Vermont) and when badly eaten at 
this time, especially if the weather is dry, the plant never 
recovers.” Combinations of arsenites with Bordeaux mixture 
are recommended to repel this pest. Also it was reported 
that the addition of soap considerably increased the 
effectiveness of the material, but the use of soap was con¬ 
sidered as expensive and troublesome. 
Chittenden (1904) noticed general infestation of 
ornamental petunias by flea beetles, according to his state¬ 
ments, evidenced by characteristic small punctures in the 
leaves. The depredator proved to be E. cucumerls and the 
cause of the injury, according to the author, was also evident 
as the Insect was found developing on Bolanum nigrum growing 
as a weed in the flower beds. The destruction of the weeds 
caused the insects to migrate to the petunias 
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Speaking about the numerous holes made by the adults 
on the leaves of the plants attacked, Rogers (1910) stated: 
‘‘Potato vines eaten In this manner are much more susceptible 
to arsenical poisoning and the early and late blight and 
other fungus diseases. Poisons do not seem to have much 
effect on this little black pest, and about all that can be 
done is to apply something to drive them away. Bordeaux 
mixture thoroughly applied has a tendency to do this.1* 
A spray chart published in 1911 by Green, Selvy and 
Gossard included for the control of potato flea beetle the 
use of Bordeaux mixture 4-4-50 and the following formulation: 
Arsenate of soda 4 oz., Acetate of lead 11 oz., and water 3 
to 5 gallons. Both formulae mixed to be applied for the 
first time when beetles appear and the application repeated 
if necessary. 
In 191&, Ste&r in Ohio recommended the use of Bordeaux 
mixture plus lead arsenate 3 pounds to 5° gallons of water. 
In the same publication some points on the life history of 
the insect are given. 
Under the conditions existing in Nova Sootia, where the 
experiments were conducted, Kelsall (1922) reported that: 
^Mixtures of aluminium sulphate and lime were found to have 
very little if any fungicidal action against late potato 
blight; however, white arsenic when added to such mixtures, 
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was satisfactorily used as an insecticide on foliage 
against biting insects.1* Also the author reported that 
** Aluminium sulfate-1irae mixtures were fairly successful as 
repellents against the potato flea beetle but not quite as 
effective as Bordeaux mixture.** 
A very good study of the problem was made by Hoemer 
and Gillette (1928). In such a work the authors considered 
carefully the life history of the species. They observed 
the four stages of the life cycle, the influence of the 
moisture and temperature on the eggs, the habits of the 
larvae and the adults; mating, dispersion, number of broods 
and hibernation of the adults. Among the preventive and 
control measures, they Included the following: destroying 
hibernation quarters (clean culture and early burning of the 
dead vines and weeds), crop rotation, which according to the 
authors would undoubtedly help in the control of this insect; 
however, they believed that the flea beetle was such a general 
feeder that good control could not be expected by this means. 
Mechanical catchers, dusts and sprays are also considered. 
The investigators noted that severe injury, in most cases, had 
been on the heavier types of soil, especially when rain or 
irrigation had kept the ground unusually moist. Among the 
insectloides used we may find nicotine dust and cyanide dust; 
however the best results were obtained with the applications 
of calcium arsenate in spray form at the rate of three pounds 
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to 100 gallons of water. Two or three applications were 
recommended with ten day intervals between them. 
Fernald and Osmun (1929) recommended spraying with 
Bordeaux mixture which would generally drive the beetles 
away but did not kill them. 
Also In 1929, Jewett published his data obtained 
during five years of the life history and control. The 
author recommended the use of lead arsenate (4 pounds to 
100 gallons of water) or calcium arsenate ( 3 pounds to 
100 gallons of water). Jewett said: rtWhen Bordeaux mixture 
is used for controlling diseases, the arsenicals mentioned 
should be used in the mixture in the same proportion 
recommended for use in water.rt 
The species was reported by Webster and Baker (1929) as 
injuring the potato tubers in western Washington. They 
said that late planted fields in general are less damaged 
than those planted early. Also they pointed out that dusting 
potato foliage reduced leaf injury, but did not bring about 
control of tuber injury. The most satisfactory results from 
insecticides were obtained by using a combination of hydrated 
lime, finely ground sulfure and nicotine sulfate, representing 
an actual nicotine content of two percent. 
A series of experiments were reported relating to the 
control of flea beetles on tobacco, by Lacroix (193D* 
Three different materials and two different concentrations of 
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each one were used* Such materials were Paris green 
plus calcium arsenate at the rate of one to five; cryolite, 
full strength and one to five with hydrated lime; and barium 
fluoeillcate, full strength and diluted. In the results 
obtained the authors considered that cryolite appeared to 
be more effective on shade grown tobacco than on sun 
growing plants; however, the control was very good in both 
cases. 
Calcium arsenate to be used with “standard41 4-6-50 
Bordeaux mixture was reported by Gul (1932) as the most 
efficient and economical arsenical. The same insecticide 
also is reported as most efficient when used with 20-30 
copoer-llme dust (both formulations to be used on potatoes). 
No less than eight applications were recommended on late 
varieties, and at least six on early ones. For spray, 4 
pounds of insecticide to 100 gallons of Bordeaux mixture; 
and for dust, one pound to 10 pounds of 20-30 copper-lime 
were suggested. The author concluded; 44The use of greater 
than the normal strength Bordeaux mixture did not appreciably 
increase the efficiency of the material in flea beetle 
control.* 
Webster and Baker (1932) stated that small fields of 
less than five acres were generally more damaged than were 
larger fields. According to them, sodium fluoeillcate with 
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lime, one to three, applied at ten day intervale, gave 
the most protection to foliage and tubers, but was reported 
as causing slight injury to foliage. Barium fluosllio&te 
with lime, one to three, gave protection almost as satis¬ 
factory. This treatment was recommended to potato growers 
as an insecticide to reduce the flea beetle damage. 
Huckett (1932) stated that the Insect is a native of 
North America and he considered that the adults were 
especially obnoxious in seed beds and on seedlings beoause 
of injury to tender tissues ancl beoause of the danger of 
spreading virus diseases from plant to plant. He stated: 
‘‘The potato flea beetle is readily controlled on account of 
the fact that the adult is deterred from feeding when the 
leaf surface is covered with foreign matter, such as spray 
residue or dust.* When the insect occurs on sol&naceous 
plants, a spray of Bordeaux mixture 4-6-50 to which calcium 
arsenate has been added at the rate of 5 pounds per 100 
gallons of liquid was recommended. The applications must be 
made at weekly Intervals or shorter, according to the 
abundance of flea beetles. 
According to Hanson (1933) Hhizootonia and scab become 
more serious with the flea beetle injury. In the control 
section the author stated that the most efficient insecticides 
for flea beetles were dusts composed of calcium arsenate and 
lime, one to four, and barium fluosilic&te, one to one. 
27 
Bordeaux mixture and calcium arsenate were the most 
effective of any combination that Included an arsenical 
poison* 
Also in 1933# Baniele published his results and 
conclusions of four years experiments. Several different 
materials which were used before by different investigators 
were tested under the conditions at Colorado. Among such 
materials, zinc arsenite, calcium arsenate, barium fluo- 
sillcate, and sodium fluo&lumln&te were used in different 
concentrations, with different diluents (when dusts) and at 
different Intervals between the applications. The author 
made the following statement: ’The first application of 
sprays and dusts should be applied the third week of July. 
Calcium arsenate one pound to S pounds of hydrated lime 
and sodium fluoaluminate (Kalite) dusts applied in two or 
three applications, give very efficient control. The dusts 
should be applied at the rate of 20 to 30 pounds to the acre, 
depending upon the size of the potato plants. The most 
efficient spray Is zinc arsenlte, one pound to $0 gallons of 
water and a pressure of at least 150 pounds per square inch 
should be maintained.*1 The intervals between the applica¬ 
tions were recommended from 10 days to 2 weeks in both cases, 
sprays or dusts. 
The insect was reported by Anderson and Walker (193^) 
as causing 25 percent reduction in yield as well as a 
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reduction in quality in some regions. According to the 
authors, the total life cycle requires from 29 1/2 to 34 1/2 
days, or an aloerage of 32. Several materials and combina¬ 
tions of them were used. Bordeaux mixture with calcium 
arsenate (five different formulations) were reported as the 
best for controlling the flea beetles. Also an increase in 
yield wee recorded in these cases. 
The practical value of adding stomach poisons to 
Bordeaux mixture in the potato spray program for flea beetle 
control was the chief point under consideration taken by 
Wolfenbarger (1934). The effect of the various treatments 
in preventing flea beetle injury to the leaves was determined 
by counting the number of holes per leaflet. Bordeaux 
mixture 5-7-50 combined with 2 pounds of calcium arsenate 
was the most effective of the materials tested. This 
material, according to the author, gave a reduction of 17 
holes per leaflet. 
Rotenone and Pyrethrum dusts, applied at the rate of 
10 to 12 pounds to the acre were reported by Lacroix (1935) 
as suite effective in stopping an infestation quickly. He 
jfc&ted that; ^Unfortunately these two materials lose their 
insecticidal value on exposure to the air, so that their 
effectiveness diminished and at the end of a few days their 
killing power disappeared.'* 
According to Menusan and Butcher (1936), organic 
thiocyanates were found to be toxic to the potato flea beetle 
by Wilcoxon and Hartzell in 1935* 
- 29 
Wolfenbarger (193^A) stated that: rtThe yield of potatoes 
is depicted as being influenced by injured leaf surfaces 
resulting from attacks by leafhopper and flea beetle 
insects . the largest yields of potatoes were obtained 
from plants showing the fewest leaf injuries. As the 
number of leaf injuries increased, the yield decreased In 
a linear relationship. The largest yields tended to come 
from those plant treatments which received the most Bordeaux 
mixture.* 
A method of feeding liquids to insects with biting 
mouth parte was used by Wolfenbarger (1936b), and according 
to him seemed to be successful. The author reported that 
potato flea beetle lived considerably longer on sucrose 
solution than on water alone, and longer on water than in 
the starvation check. Barium fluosilicate was the most toxic 
of the Inorganic poison materials tested. Beetles sprayed 
and dusted with Bordeaux mixtures, alone and in combinations 
with some common stomach poisons, lived almost as long as 
those in the water check. Beetles sprayed with 
Bordeaux combined with calcium arsenate, however, did not live 
as long as those in the water check. 
Also In 1936, Allen made a comparative study of the 
relative toxicity of various contact insecticides to a number 
of insects. In the field, considerable diversity in the 
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toxic values of Insecticidal material was noted among 
different species. Such variation in toxicity was observed 
particularly where pyrethrum and derris were used in the 
control of the potato leaf hopper and the potato flea beetle. 
In the results the author stated: "It is evident that 
pyrethrum is quite apeolfic in its toxicity as a contact 
insecticide to leaf hoppers, while derris is specific to 
flea beetles. Although the petroleum oil may be considered 
a more desirable solvent for pyrethrum and therefore may 
possess a greater toxic charge than similar steepates of 
derris, it la apparent that derris was very toxic to the 
potato flea beetle, a more heavily chltinlzed insect." 
Cubor 75 percent dust (.75 percent rotenone) and 
derrls-gypsum dust (.4 percent rotenone) were tested on a 
small area of tomato by Herman and Hockey (193&) to deter¬ 
mine the effect on the potato flea beetle. Two days after 
the application, the patch was examined and the results were 
reported as follows: "No live flea beetle were found on the 
plants, none to twelve dead flea beetles were found per 
square inch, as well as occasional aphids, potato beetle and 
lady beetle. The control of these insects appeared to be 
practically complete at the time of examination. Ten days 
after this application the tomato plants were found to have 
occasional leaflets with 3 to 5 flea beetles present and 
feeding." 
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Together with the life history studies, Gui (1935) 
did some experimental control work. He considered that 
pyrethrum sprays reduced flea beetle populations but were 
not sufficiently effective to produce a commercial degree 
of control. Calcium arsenate at the rate of 2 pounds to 
50 gallons of 4-6-50 Bordeaux mixture, applied at approxi¬ 
mately weekly Intervale during the growing period was the 
preferred schedule for flea beetle control on potatoes. 
The potato flea beetle larvae were reported producing 
worm tracks and often the type of injury known as rt8llver8rt 
or ^pimples* by Swenk and Tate (1940). The damage 
produced by the larvae were considered as more serious in 
Nebraska. Under experimental conditions during June and 
July, 1930, the life cycle, according to the authors, was 
completed in 45 to 63 days. Zinc arsenate spray at the 
strength of 2 pounds to 40 gallons of water was recommended. 
Two generations of both species (Kpltrlx cucumerls and 
E. subcrlnlta) were reported to occur in Washington by 
Webster (1941). The author said that the relative abundance 
of the two species varied in different fields, but Sr>ltrlx 
cucumerls always was far more abundant where tuber damage was 
severe. 
According to Morrill (1941) the Increment in potato 
acreage in the Connecticut Valley has Increased the damage 
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of the potato flea beetle (|E, cucumerls) to the shade grown 
tobacco. The author stated that a major portion of the 
Infestation on tobacco originated in adjoining potato 
fields. The most satisfactory control of the beetle was 
obtained from a cube-tobacco dust mixture containing one 
percent of rotenone and from an impregnated pyrethrura powder 
containing 0.5 percent of absorbed pyrethrine. 
Horsfall and Turner (19^3) stated that although 
Bordeaux mixture was known to reduce potato yields in the 
absence of pests, it has been demonstrated that the yields 
are also reduced where pests are serious. In such cases 
the dwarfing effect is masked by pest control. The yield 
reduction was reported as approximately 11 percent on Oreen 
Mountains at median levels of pest attack. 
Zinc arsenite spray, cryolite dust, and Dutox (barium 
fluosilicate) dust proved to be about equally effective in 
the experiments conducted by Hill and Tate (1944) in 
western Nebraska. Basic copper arsenate spray also appears, 
according to the authors, to be In the same class, on the 
basis of one year’s test. DDT used as a 3 percent dust or 
as a spray (K pounds of ten percent DDT to 100 gallons of 
water) was reported as giving very good control of the flea 
beetles on potatoes in western Nebraska. 
In 194*5, Turner In considering DDT dosages stated that 
DDT duet at 0.5 percent was more toxic to the potato flea 
beetles than 50 percent cryolite. The same concentration 
of DPT on the same pest was as effective as 2 percent 
rotenone. At the same time, Turner reported that all DDT 
dust8 caused a definite and striking chlorosis of the young 
leaves at the growing tips of the plants. 
Also in 19^5, DDT was reported by Gyrlsko et al as 
producing very favorable reductions in infestations of 
Colorado potato beetle, aphids, flea beetles, and leafhoppers. 
Theee authors believed that DDT might prove superior to 
insecticides then used. DDT was used In concentrations as 
high as 10 percent In dusts, and 5 pounds of 50 percent 
wettable powder per 100 gallons in sprays, and no plant 
injury from DDT was evident on field grown potatoes. 
Several spray and dust mixtures were used by Brandes 
and Swisher (19^5) In control experiments Conducted on 
potato insects. The authors concluded that spray and duet 
treatments containing DDT gave a higher degree of control of 
these insects than did any of the other insecticidal combi¬ 
nations. 
The American Potato Journal (19^6) published the 
results obtained by different investigators in relation to 
DDT as a potato insecticide. In this respect we find the 
following statements: Turner in Connecticut said ‘*The data 
show the superior control obtained by DDT; the two higher 
concentrations of DDT also produced high yields.M Growers 
added DDT spray powder to both Bordeaux mixture and Dithane 
In large-scale single-block teste. The spray provided 
exceptionally good control of flea beetles. Rawlins, in 
Rew York, wrote: *The advent of DDT seems certain to change 
their previous recommendations radically. DDT has been 
found far superior to pyrethrum and rotenone insecticides 
due principally to its better residual effectiveness.** 
Sleesm&n in Ohio stated* ‘‘This insecticide, used alone and 
in combination with various fungicides, gave exceptional 
control of the potato flea beetle.rt Also the author 
reported that such combinations gave a 51 percent larger 
yield than was obtained with calcium arsenate when used with 
the same fungicides. Pepper, in Pennsylvania, pointed out: 
rtDDT has given excellent control of our potato foliage 
insects during 19^5.a 
Kulash (19^7) indicated some varietal resistance to the 
potato flea beetle attack, and concerning control he made 
the following statements: ’’Tests with four water miscible 
DDT concentrates, a 3 percent DDT dust and a wett&ble powder 
form of benzene hexachloride were made against the potato and 
tobacco flea beetles. The percentage reduction in number of 
the flea beetles one day after treatment was about equal for 
all the different insecticides tested. The 3 percent DDT 
dust seemed to have a greater residual toxicity than did any 
of the water miscible DDT sprays or the benzene hexachloride 
rt spray. 
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In 1945, Davie and Landis made the following statements? 
‘•Certain varieties of potatoes that have been developed within 
the last few years have been reported to have foliage 
resistant to flea beetle attack. These reports were based 
on observations made in the East and probably refer to the 
potato flea beetle, Kpltrlx cucumerls (Harris), the larvae 
of which rarely infest potato tubers.14 
According to Sun et al (1945), DDT gave a slightly 
better control than chlord&ne on the potato flea beetle, 
Eoltrlx cucumerls (Harris), but was much better than chlordane 
on the potato leaf hopper, Smpoasoa fabae (Harris). The 
authors considered that it appeared that chlordane was 
effective against the potato flea beetle but was not against 
the potato leafhopper. The preceding statements were the 
results of observations made on field experiments in compari¬ 
son with the population of the check. 
Thirteen treatments, including chlorinated camphene 
and DDT alone and in combination with fungicides (Zerlate 
and Dlthane 273) and copper oxychloride, were applied by 
Parket et al (1943) to early potatoes. They report that 
chlorinated camphene like DDT proved to be compatible with 
these three fungicides, and gave approximately equal control 
of the potato flea beetle, Epltrix cucumerls (Harris). 
A test to compare the effectiveness of several formu¬ 
lations of DDT and of the chlorinated insecticides Chlordane, 
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methoxy and chlorinated caimhene wsis made by Turner 
and Woodruff (194S). The authors reported that: '’DDT 
spray powder of fine particle size provided significantly 
better flea beetle control than coarse particle size, and 
a higher yield of potatoes. Likewise control of flea 
beetles by the fine particle size DDT was superior to 
control by any of the four emulsions used. DDT provided 
better control of flea beetles than chlordane, methoxy DDT 
or chlorinated camphene. Yields following methoxy DDT 
and chlorinated camphene were especially low. Chlorinated 
camphene caused definite foliage injury at the high concen¬ 
tration. 11 
In looking over the available published accounts, one 
finds that a great variety of materials have been tried and 
recommended for this insect. These recommendations vary all 
the way from stomach poisons and repellents to tanglefoot 
traps. The material recommended most has been Bordeaux 
mixture as a repellent. 
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Part II 
EXPERIMENTAL WORK 
Some observation® were made by the writer during the 
summer of 1948, on the length of the life cycle of the 
species involved, both in laboratory and open field. At 
the same time, upon a larger and more detailed scale some 
control tests were run. 
BIOLOGICAL OBSERVATIONS 
The observations were made upon a small test plot, 
under hothouse conditions and in the field. On June 9th 
a small plot three yards square was arranged. This plot 
was located on the south side of Femald Hall and was 
established in order to obtain a source of specimens to be 
used in the hothouse; also it was used to make some 
observations on the emergence of the potato flea beetles. 
The plot was divided in two sections, one part devoted to 
tomato plants and the other to potato plants. On June 10th 
eighteen tomato plants, one month old, were planted. The 
seedlings were planted twelve Inches apart and twelve inches 
between rows. On June 11th, twelve potato tubers of the 
Green Mountain variety were planted twenty inches apart, with 
twenty inches separating the rows. The whole plot was 
watered every other day, except when rain had fallen or 
when It had been predicted. 
The first adults were located on the plants of the 
field experimental plots on June 6th, and on the special 
plot, attacking tomato plants on June 14-th. 
In order to determine the epecies involved, several 
collections were made in Amherst and at other points in 
the Connecticut Valley. The first one was made on June 
14-th, under very good weather conditions; the maximum 
temperature observed at that time was &7° It was made 
in cooperation with Professor Bourne, Dr. Shaw and Mr. 
Gh&ni, and covered certain areas around Hadley, South Hadley, 
Northampton, West Springfield, and Holyoke. Specimens were 
collected from different crops, chiefly potato and tomato, 
and preserved in SO percent alcohol, Subseouent collections 
were made with the cooperation, in almost every case, of Mr. 
John Blalock. The preserved specimens were sent, through 
Professor Bourne, to the Bureau of Entomology and Plant 
Quarantine, at Washington, D.C., for identification. The 
various lots of specimens were identified as Kpltrlx cucumerls 
Harris, The area covered in such collections was limited to 
Northampton, Holyoke, Belehertown, Pelham, Deerfield, and 
Williamsburg, including of course some intermediate places, 
as North Amherst, South Amherst, and Ha&dey. Naturally the 
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nain collections were ra&de on the experimental plots, 
including the special plot previously described. 
Many potato plants were grown in the hothouse, by 
planting seed tubers In pots and small wooden boxes. 
Plantings were made at weekly intervale, in order to have 
available material for further tests and observations. 
Three types of cages were used to make observation 
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in the special plot and in the hothouse. One of the typeo 
was very simple, consisting of wooden strips held together 
by wire rings, one at the upper end and one three inches from 
the bottom. The framework of wooden strips and wire were 
covered with cheese-cloth, thus forming a cage sixteen inches 
high with a variable lower diameter, adjustable to the else 
of the pot used. However, the upper ring was always ei^ht 
and one-half inches in diameter (Photograph Ho. 3). The 
second type of cage was twenty inches high and twelve inches 
square with a framework of wood. The base of the cage was 
open and the top was covered with glass. Three of the 
sides were covered with cheese-cloth and the front was 
covered with gl&ea. The front and the top glass panes 
were movable in order to facilitate changing of pots, closer 
examinations and collection of specimens to be used in tests 
and observations. The third type of cage was almost the 
same as the second, but in this care wire screening (72 wires 
per inch) was substituted for cheese-cloth. The cheese-cloth 
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used in all the cages was forty-two threads per inch 
(Photogr&ph No. 4). 
Pally observations were made on the special plot, 
beginning on June l6th. The population on the tomato plants 
increased progressively, producing damage in direct propor¬ 
tion. On June ISth, thirty-eight adults were located and 
the damage on the new leaves was estimated to vary from 10 to 
70 percent. On June 19th, however, twenty-one adults were 
located and it was noticed that a heavy rain had fallen the 
night before, perhaps affecting the adult population. On 
June 20th, some fertilizer was applied around the tomato 
plants and at the same time a slight Increase in population 
of the beetles was recorded; twenty-three adults were located 
and two of the plants were found to be badly damaged. Such 
plants were changed on June 22nd when they were found dead, 
presumably from the attacks of the beetles. The population 
during all these days presented slight changes but, on June 
25th It had markedly decreased. Again it was observed that 
a very heavy rain had fallen the night before. These 
observations appear summarized in Table 1. 
On June 26th the potato plants appeared above the surface 
and a collection of beetles was made in potato fields. Some 
specimens were preserved in alcohol for identification 
purposes and some fifty were liberated on the plants of the 
special plot. On June 2$th, the first pair was observed 
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mating and for approximately the next three weeks the number 
of adults In copulation Increased progressively until July 
17th, when no more beetles were found in copulation. 
On July 3rd two pots were placed in the hothouse, such 
pots containing potato plants covered with cages of the 
first type (Photograph Mo. 3). One male and one female 
were put into each cage. The pairs were collected at 
mating time by means of an aspirator or suction bottle. 
The cages were numbered 1 and 2. On Julv 6th, five new 
pots were Installed, following the procedure given above. 
The five pots were numbered IB, 2B, 3B, 4B, and 5B. Daily 
observations were made in order to check the activities of 
the Insects. 
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Table No. 1. - Adult Population on Transplanted Tomatoes 
During Ten Days of Observations. 
Date 
June 16 
* 17 
* IS 
» 19 
* 20 
* 21 
* 22 
* 23 
» 2k 
* 25 
* Heavy rain night before 
Humber of Adults 
25 
29 
33 
21 * 
23 
22 
2^ 
IS 
IS 
7 • 
After four days of observations, no adults were located 
in Pot 2, but all adults were present in the others. 
However, on July 3th, no adults were visible in Pots 1, 2, 
4B and 5B, and both of them were found in IB, 2B, and 3B, 
The complete observations made during ten days appear in 
Table 2. The adults present were removed from all the oages 
on July 13th in order to know when the adults of the new 
brood would ©merge. 
Table No. 2. - Adults Located In Pots during Ten Days 
of Observations under Hothouse Conditions. 
Bate 
July 4 
" 5 
* 6 
* 7 
* & 
* 9 
* 10 
" 11 
* 12 
" 15 
Adults in Pots 
1 2 IB 23 -SB 4S 5B 
2 
2 
2 
2 
0 * 
0 
0 
1 
1 
0 
2 
2 
2 
0 * 
0 
1 
0 
1 
1 
0 
2 
2 
2 
2 
2 
1 * 
0 
2 
2 
2 
1 * 
2 
1 
0 
2 
2 
2 
2 
2 
1 * 
1 
2 
0 # 
1 
2 
2 
2 
1 
2 
0 * 
2 
2 
1 
1 
0 
* Day on which the oviposit ion was suspected to h&ve begun 
Fifteen pairs were collected, using the same procedure 
above named, on July l6th and dissections of the females 
were made in an attempt to determine If the oviposition 
period was completed. Only five of the females dissected 
were found to contain eggs. The minimum number of eggs 
found in an individual female was seven, and the maximum was 
twenty-eight. 
On July l4th one cage of the type Number 3 (Photograph 
No. *4-) was placed covering two potato plants on the special 
plot, and on July 23rd a second cage was set up. In both 
cases, all the adults were removed In order to check the 
appearance of the new brood. Such cages were numbered 1 
and 2, 
As the space available In the pots covered with cages 
of the first type was too small for the successful growth of 
the plants, the plants wilted. In order to observe what 
development had occurred from August 1st until August 4th, 
the roots and the soil in the pots were examined microscop¬ 
ically for immature stages. However, neither larvae nor 
pupae were located, but nematodes and ©mall mites were 
observed very frequently. 
On August 5th some adults were located in cage No. 1, 
which was placed on the special plot, and during the game 
day three cages of the second type (Photograph No. 4) were 
placed in the hothouse. Into such c»,ges, small wooden 
boxes containing potato plants were placed. In one of the ' 
cages, email potato plants were planted between two glass 
panes (Photograph No. 5) in a new attempt to observe the 
activities of the females and with the purpose of locating 
egge in case of oviposltlon. This cage was labelled A. 
On August 6th, many adults were collected on the 
uncovered plants of the special plot and placed in a cage 
Afoifce if/jtssRentes Tnafefe of 
"Phoh 72. L, Ceffrn-, or/^A»j/, 
* 
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In the hothouse. This cage was designated 3A. Beginning 
on August 7th, adults were collected and taken out every 
other day from cage ho. 1 and on August 13th some adults 
were located In cage No. 2. All these adults collected 
were placed in two different cages, 1A and 2A, in the hothouse 
and kept alive for further experiments. 
Many samples of soil were taken around the plants in 
the special plot, as well as in the field experimental 
plots. All the samples were taken at & depth of three to 
four inches in the ground, and on different locations each 
time. Thirty samples were taken weekly beginning on July 
26th, and the total number was 150, All of them were 
examined under the microscope for immature stages, but 
unfortunately no successful results were obtained. The 
failure of these observations, as well as those made in the 
hothouse, was due to the fact that they were started very 
late in the season. According to observations of adult 
populations in the field, which are recorded in Graph No. 2, 
the peak of abundance of the second brood was evidently on 
July 26th. 
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SUMMARY 
1. Some observations were made at the University and 
adjoining: places during the summer of 1948, and several 
collections of specimens were made in order to determine 
the species involved. 
2. At Amherst and adjoining: places only one soecies was 
present attacking potato and tomato plants. It was 
identified as Eoltrlx cucumerls Harris, and was present 
in abundance during the season. 
3* The adults fed after emergence from hibernation. The 
feeding period was estimated at two to four weeks 
duration, after which mating took place, 
4. After mating, a maximum of five days was required as 
preovlposition period. This period was estimated from 
observations made under hothouse conditions. 
5. The length of the life cycle was estimated from one month 
to forty days, under the conditions prevailing in and 
around Amherst during 1948, 
6. Apparently one generation occurs at Amherst, and possibly 
a partial seoond one is also present. 
7. Heavy rains appear to have some effect upon the adult 
populations. 
8. The critical period for the potato plants, from the point 
of view of abundance of adult insects, was from July 19th 
to August 11th at Amherst and under the conditions 
prevailing during the summer of 1948, 
CONTROL 
GREENHOUSE EXPERIMENTS 
Several new insecticides have been used against potato 
pests experimentally, but more Investigations are needed. 
In order to obtain a comparison of some of these compounds, 
the following insecticides were applied to caged plants in a 
greenhouse. 
1. Parathlon, 25 percent vettable powder, 12 oz. to 
100 gallons of water 
2. Chlordane, 74 percent emulsiftable concentrated spray, 
one part to 200 parts of water 
3. DDT 25 percent eraulBion, 1 quart to 100 gallons of 
water 
4. Parathlon, 25 percent wett&ble powder, 4 oz. to 
100 gallons of water 
5. Check 
In these tests, cages of the second type, described on 
page 39, were used in every case. In each of these cages 
a pot containing potato plants of the same age was placed. 
Such plants were planted on August 2nd. The different 
applications were made by means of a flit gun type sprayer. 
The principal purpose of these tests was to make observations 
about the residual action of the Insecticides tested on the 
adult populations. 
In all the eases, the same procedure wag used; that 
is, twenty adults were put into each Gage; the plant© 
Inside were sprayed and th© temperature and relative humidity 
at the time of application were recorded (Table No. 3). 
On September 9th, three eagee were installed in the 
greenhouse. Such cages were designated 1, 2, and 5, see 
above. The plants in cage 1 were treated with parathlon 
according to the first formulation listed. The plants in 
cage 2 were treated with chlordane. Plants in cage 5 were 
kept as a check, and thus no treatment was applied. Counts 
of mortality were made periodically and the test was named 
Experiment No. 1. The first count was made four hours 
after application, and dead and alive adults were recorded. 
After this count, the observations were made every 24 hours. 
On September 11th, two new cages were installed in the 
greenhouse. These cages were designated as Hon, 3 and 4. 
The plants of cage No. J were treated with DDT emulsion 
and the plants in cage 4 were treated with parathlon at the 
second dosage previously mentioned. The applications and 
counts, as well as other procedure, were made in the same fora 
as in the previous case. This test was designated Experiment 
No. 2. 
The experiments were conducted over a period of ten days, 
i.e., 240 hours, and new adults were put into the cages when 
4-9 
no live beetles were located in then* A total of 300 
adults were used, all representatives of the new brood. 
Some observations made immediately after the applica¬ 
tions showed a possible quicker action of DDT in producing 
knock-down of the beetles. The same effect was observed 
four hours after the applications. After 2k hours, 
however, the count made showed the following figures of 
mortality per 
Exp. No. 1 
treatment. 
Alive Dead 
Percent 
Mortality 
Gage 1 - Par&thion I 1 19 95 
i* 2 
- Chlord&ne 5 15 75 
• 3 - Check 20 — 
Exp. No. 2 
Cage 3 
- 
DDT 3 17 S3.3 * 
“ k P&rathion II 0 16 aa.a * 
* 5 mm Check la 2 — 
m Corrected percentage killed 
- 50 - 
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Table Mo* 3* - Temperatures and Relative Humidities 
Registered at the Time of Applications 
of the Different Insecticides Used. 
Insecticide 
Time and Date 
of Applications 
Temperature 
0 Fahrenheit 
Relative 
Humidity 
Percent 
Parathlon I 12*50 PM Sep. 9 66 32 
Chlordane 1.15 PM * 9 36 73 
DDT 1.00 PM “ 11 79 37 
Parathlon II 1.15 PM “ 11 SO 32 
The data obtained during the ten days experiment are 
summarized and shown in the following pages. At the 
sane time, Graph Mo. 1 represents the observations recorded. 
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Table No. 4. - Effect of the Insecticides on Adult Flea 
Beetles under Greenhouse Conditions. 
Treatments 
Experiment No. 1 
Dead Alive 
Experiment 
Dead 
No. 
Alive 
24 Hours after Applications 
1. Parathion I * 19 1 MMV 
2. Ghlordane * 15 5 ■— rnmrnm 
3. DDT * — — 17 3 
c Parathion II* —. IS 2 
5. Check * 0 20 2 13 
4$ Hours Residual Action 
1. Parathion I * 13 6 ... 
2. Chlordane * 7 12 tm mm 
3. DDT * ~~ — s 10 
4. Parathion II* — — 11 9 
5. Check 1 19 3 17 
72 Hours Residual Action 
1. Parathion I 20 0 -- 
2. Chlordane 17 3 — 
3. DDT 15 5 
4. Parathion II mmmm — m 11 S 
5. Check 2 IS 4 16 
96 Hours Residual Action 
1. Parathion I * 12 7 -W — 
2. Chlordane * 6 13 mm mm — 
3. DDT — —* yi 2 i. Parathion II — 16 3 
5. Check 3 17 4 16 
120 Hours Residual Action 
1. Parathion I 1^ 5 — «»«« 
2. Chlordane 11 6 mmmm mm-mm 
3. DDT **«* mmmm IS 1 i. Parathion II mm mm IS 1 
5. Check 1 16 4 16 
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Table No. 4- Cont. 
Treatments 
Experiment No. 1 Experiment No. 2 
Dead Alive Dead Alive 
144 Hours Reeldual Action 
1. Par&thlon I 16 2 
2. Chlordane 14 4 
3. DDT — — No counts, 20 
4. Parathlon XX mm mm *m m new adults nut 
5. Check 4 l6 In cages 
l6S Hours Residual Action 
1. Parathlon I 19 0 — >■ 
2. Chlordane 15 2 —— — 
3. DDT * mmmm 0 14 
i. Parathlon II* — mmmm 0 10 
5. Check 4 16 4 15 
192 Hours Residual Action 
1. Parathlon I No 1 counts, 20 ... — 
2. Chlordane new adults put mm mm — 
3. DDT in cages 1 11 
4. Parathlon II — — 2 
5. Check 6 12 
217 Hours Residual Action 
1. Parathlon I * 1 11 mm mm 
2. Chlordane * 0 9 mm mm 
3. DDT — mm mm 1 10 
4. Parathlon II — mm mm 2 s 
5. Check 4 15 6 11 
24-0 Hours Residual Action 
1. Parathlon I 1 9 — — 
2. Chlordane 0 9 mm mm mm mm 
3. DDT —* mm mm No more counts 
K Parathlon II m iw mm 
5. Check 6 12 
* Twenty new adults put In cage indicated the day before 
G-raph No, 1, 
This chart is composed of two main sections. One 
represents the data of Experiment No. 1, and the other 
those of Experiment No. 2. Both sections are formed by 
series of three columns. The first of these columns In 
every case represents the percentage of adults remaining 
alive in the check, and such percentage is considered as 
100. The other two columns represent the percentages of 
insects alive per treatment as a result of the aotion of the 
insecticides. 
Experiment No. l. 
1. Represents Parathion I, 25 percent wettable powder 
2. Represents Chlordane, 74 percent emuleifiable 
concentrated spray 
3# Represents check. See photograph No. 6. 
The data obtained in this experiment are presented in 
ten series of three columns each. Each series represents 
one count made at the time indicated after applications were 
made; i.e., the insecticides were applied on September 9th, 
thus the series marked 46 hours indicates that such count 
was made on September 11th; 120 hours indicates September 14th; 
and so on. The first series, however, do not show residual 
action, since the sprays were applied the day before, thus the 
data recorded in it represent the effect of the insecticides 
- 54 - 
when applied directly on the beetles. In this last case 
the data showed a more effective action of Parathion I 
than did chlordane (Table 4). Moreover, while most of 
the adults were dead in the cage where parathion was applied, 
most of them were paralyzed or showing signs of paralysis in 
the cage where ohlordane was utilized. After this count, 
twenty new adults were put in cages 1 and 2, and the obser¬ 
vations of residual action were started. On September 12th 
(72 hours after applications) the records taken showed 100 
percent mortality produced by parathion, while some Insects 
were alive in the cage of chlordane. Moreover, in this 
last case, moot of the insects were paralyzed and a few 
dead. Again after this count, twenty new adults were put 
in each cage (none in check). The action of the insecti¬ 
cides was still present but now slower than in the previous 
days, and on September l6th (16$ hours) 100 percent mortality 
was recorded by the action of parathion while some live 
adults were noticed in the cage treated with chlordane. No 
adults were put in immediately after this count, as in the 
previous cases, because on September 17th (192 hours) some 
photographs were taken. On this date, however, twenty new 
adults were put in cages 1 and 2, and observations were 
started again. No more residual action of insecticides on 
the adult flea beetles was observed and the mortality in the 
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check was increasing considerably. On the other hand, it 
is supposed that many adults escaped and thus the experiment 
was considered finished. From the data presented in the 
graph, it is possible to conclude that parathlon was more 
effective than chlordane in every case. On September l6th 
(l6S hours) par&thion produced 100 percent mortality, thus 
giving a total of 7 days of effective results. Moreover, 
it was noted that a slight damage to foliage caused by 
chlordane had resulted (photograph No. 7). No feeding 
damage was observed in plants treated with parathion until 
72 hours after applications, so it appears that the action 
of this insecticide was mainly of contact, for even on 
September 17th the damage was almost imperceptible. 
Experiment No, 2* 
3. Represents DDT, 25 percent emulsion # 
4*. Represents Parathion II, 25 percent wettable powder * 
5. Represents check. See photograph No. 6. 
The observations made in this experiment are presented 
in nine series of three columns each. The procedure, and 
thus the form of interpretations may be considered as in 
the previous experiment. According to the data recorded in 
# For dosages used, see page 47* 
PHOTOG&AVH N9 7 
3.' “P/arnh /rva/eef ur/M /Sr«*/4/o*? /. 
C. = PJa-nte ireafrtcf tv/M Cj*JoreJ*v>. Cf9o/fea^fo/Sage ziyory) 
Phot. H. L. or/g/y*a/. 
V 
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this case, parathlon proved to be more effective than 
DDT when applied directly on the beetles. Neither 
insecticide showed quick residual action and on September 
l6th (120 hours) (in this experiment the applications were 
made on September 11) the data in both cages gave 
practically the same results. The same conditions pre¬ 
vailing in the prevloua experiment were present in this one 
and no more residual action was observed, thus the 
experiment was finished. Both products gave 93*7 percent 
mortality on September l6th, (120 hours) thus giving a 
total of five days of effective results after the 
applications were made. 
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CONTROL 
FIELD TESTS 
Three differentiated plots were planted with potato 
on Kay 6, 19^&. The plots contained twelve rows apiece, 
90 yards long. The rows were planted three feet apart 
and no apparent distance between the plants. In all the 
experiments, tubers of the Green Mountain variety were 
used as seed. The plots were designated East, Middle, 
and Y/est according to their location on the field. The 
East plot was divided into halves, six rov/c each. These 
were designated East 1 and East 2. The plots were 
arranged as shown in Diagram No. 1. 
Diagram No* 1* - Arrangement of the plots according to their 
location in the field and the insecticides 
used on each one. 
N 
* 
W * 
$ 
West 
w 4- 
Bordeaux 
mixture 
plus 
DDT 
25 percent 
emulsion 
Middle 
M 3 
Bordeaux 
mixture 
plus 
DDT 
50 percent 
wettable 
powder 
East 
E 2 E 1 
B.M. B.M. 
plus alone 
calcium 
arsenate 
6 rows—► 6 rows—► 
S 
12 rows ■> 4- 12 rows ■12 rows 
S 
- 59 - 
Four treatments were compared* These are listed 
below? 
1* Bordeaux mixture 10-5-100 
2. Calcium arsenate, k lbs. to 100 gallons of water, 
plus Bordeaux mixture 
3. DDT 50 peroent wettable powder, 2 lbs. to 100 gallons 
of water, plus Bordeaux mixture 
DDT 25 percent emulsion, 1 pt* to 100 gallons of 
water, plus Bordeaux mixture 
Bine applications were made during the experiment. 
All of them were made at weekly intervals and using the same 
equipment. A Friend sprayer with a power take off was used. 
Six rows were treated at the same tine. All the applications 
were made in the same manner; that is, all the plots we're 
treated first with Bordeaux mixture in the proportion given 
above. The sprayer was emptied and cleaned after each 
application employing different materials. Immediately 
after this, twenty-five gallons of clean water were placed 
in the sprayer with one pound of calcium arsenate and this 
preparation was applied over plot E 2 (East 2). After this, 
and following the same procedure, fifty gallons of water 
containing one pound of DDT 5$ percent wettable powder were 
applied on plot M 3 (Middle). And finally fifty gallons of 
water with 1/2 pt, DDT 25 percent emulsion were applied on 
plot W 4 (West)* 
— 6o ~ 
The first three applications were made with Bordeaux 
mixture alone over all the plots and the first of them was 
made on June 17th. On July Sth the full schedule was 
applied for the first time, l.e,, the insecticides were 
included. On June 28th (7th application) nicotine sulfate 
was added to the Bordeaux mixture spray at the rate of 
11/2 pints per 100 gallons of water in order to control the 
aphids which were fairly abundant at that time. Once a 
week and after each application, counts were made. One 
count was based upon the damage on terminal leaves. For 
this purpose, five tips with no less than four leaves with 
five leaflets each were collected per plot, thus totaling 
twenty leaflets per tip. Upon this basis the nuhber of 
perforations per tip was recorded. Also the number of 
leaflets damaged and the variance in number of holes per 
leaflet were recorded. The tips were collected on plants 
of the central rows in order to eliminate the possible effect 
of one treatment over the other. These records were taken 
and are presented in the following manner i 
8th Count, August 9th 8th Application August 4th 
P Var. 
L Adults holes Damage per tip Total 
0 25 per 
T sweens leaf* 12 3^5 
let 
E 1 434 0*59 139/9 117/12 113/H 73/11 29/5 471/48 
- 6l - 
The numbers 139/; 117/; H3/1 73/* &nd 29/ refer to the 
number of perforations per tip by counting them on leaflets 
only. Thus, in ever Case of fractional numbers, the 
numerator represents perforations (Graphs Noe. 3, 5, and 6). 
On the other hand, the numbers /9; /12; /II; and /5 refer to 
the number of leaflets damaged upon the basis of twenty per 
tip, so the denominator represents in all the oases the 
number of leaflets damaged (Graph No* 7)« Consequently, in 
the Case of 11 total,H the number 471/ represents the sum of 
all numerators; that is, the total number of perforations 
recorded in examining five tips, i.e., 100 leaflets, and trie 
number /43 represents the sum of denominators and thus the 
total number of leaflets damaged upon the basis of 100. In 
the case of Variance, holes per leaflet,” the 0 indicates 
that 52 leaflets (in the special case of the example cited) 
were free from damage and the number 59 represents the 
“maxiinum” (Graph No. 3) number of holes recorded on one single 
leaflet. 
The second type of count, that concerning the adult popu¬ 
lations, was made by sweeping on the- potato plants. Twenty- 
five sweeps were made on the plants of the central rows and the 
adults collected were killed in cyanld Jars. The specimens 
were brought into the laboratory and counted. The number 434 
in the example cited represents the number of adults collected 
62 
and recorded upon the basin of twenty-five sweeps for the 
special plot noted and on the date indicated. 
Both counts are shown in the following pages. The 
first compilation is based upon weekly counts, and the 
second table gives summarized figures. The data are shown 
also in graphic form. 
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Note for the Table No. 6: 
Schedule of materials 
Bast X Bordeaux mixture 10-5-100 
East II Calcium arsenate plus Bordeaux 
Middle DDT 50 percent wett&ble powder plus Bordeaux 
West DDT 25 percent emulsion plus Bordeaux 
Graph No. 2, 
Xn this graph, the effect of insecticides on the adult 
populations during the 194S eeaaon is shown. The observa¬ 
tions made showed that the peak of abundance of flea beetles 
was on July 26th and at that time the difference in populations 
was markedly lower in the cases where DDT was used in comoari- 
4 * 
son with those where calcium arsenate and Bordeaux mixture 
alone were used. As may be seen In the graph and according 
to the data which it represents, on the first count the 
population in all the plots did not show very great differences 
and on the second count, June 25th, a decrease in populations 
was observed in all the plots due, perhaps, to migrations of 
females into the ground for ovlpositlon. On July 5th, 
however, an Increase in population was recorded in three plots, 
but in plot S X treated with Bordeaux mixture alone a decrease 
was noted. This last change is not perfectly understood, but 
it is thought to be Caused by natural death of the Insects, 
The considerable reduction of populations shown on July 12th 
- 68 - 
Is probably partly due to the natural death of the beetles 
as well as to Insecticides. However, after this date the 
emergence of the adults of the new brood began and the action 
and effect of' the Insecticides was more definite and clear. 
The data presented In this graph indicate that the treatment 
employing DDT wett&ble powder was the more effloient in 
reducing the flea beetle population. However, the treatment 
using DDT emulsion also gave very good control, in comparison 
with calcium arsenate or with Bordeaux alone. 
Graph Ho. 
This graph shows the effect of insecticides in reducing 
damage to terminal tips. According to the data represented 
in this graph the damage was quite variable at the time of 
the first count but in the following four counts the damage 
decreased with the population, except at the third count, 
July $th, when the population increased (graph Ho. 2) while 
the damage decreased. This is due, perhaps, to the possi¬ 
bility that the feeding activity of the insects bad been 
reduced because of natural maturity of the beetles. In this 
graph the observations recorded show a very great increase in 
damage on July 26th, which agrees with the increase in 
populations shown in graph Ho. 2. The effect of the 
insecticides in reducing the ffcea beetle damage on terminals 
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began to be evident on July 12th, and in the last six counts 
it was obvious. Again, and according to the data presented 
In this graph, the treatments with DDT were more effective 
than calcium arsenate and Bordeaux mixture alone. Of th© 
two treatments, the number 3 (DDT wettable powder) showed a 
more constant action than did the DDT as emulsion. 
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Graph Ho. 4. 
Three sections (S*, S2, and form this graph and 
it is based upon the actual number of flea beetles recorded 
per plot in determining the effect of the insecticides 
applied on the populations. In 8* the total number of 
adults per treatment for the season is presented. S8 shows 
the total number of flea beetles recorded per plot after the 
first three applications were made using Bordeaux mixture 
alone; in this section, as may be seen in the graph, the 
number of adults counted, that is, the population was 
essentially the same in all the plots showing the more or 
less constant action of Bordeaux. In 6a, however, the 
effect of the Insecticides used in the last six applications 
is evident because of the very wide range of populations 
recorded per treatment, thus affecting considerably the totals 
for the season shown in 8*. In this graph the effectiveness 
of DPT is readily recognized in the control of the flea 
beetles, and such control was better in the Case of DDT 
wettable cowder than with the other three treatments. 
w 
4 
Grach No. 5. 
In this graph, percentages of adult population and 
damage caused by them per treatment, are plotted in comparison 
with Bordeaux mixture alone which was considered as the check. 
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The graph Is composed of two different sections, Sx 
refers to percentages of adult populations present, and S8 
to percentages of damage (perforations per five terminals) 
caused by such populations during the period in which all 
the insecticides were applied. As may be seen in the 
graph, the data collected showed that the actual percentages 
of adult flea beetles present, as well as the damages 
inflicted by them, were considerably lower in the plots 
where DDT was applied than that where calcium arsenate was 
used, thus showing the effective action of DDT in reducing 
the population and consequently the damage produced. In 
both sections of the graph, the observations and records 
considered show that DPT wettable powder produced more 
efficient results than did DDT emulsion. 
Graph No, 6, 
In this graph, three different sections (£>*, Ss, and £*) 
are shown. It Is based upon the data on damage (number of 
perforations on terminals) and shows the effect of the 
insecticides used. Sx represents the total number of per- 
■ ft. 
forations recorded per plot during the whole season. Ba 
m' 
shows the number of holes recorded during the first three 
counts before insecticides had been applied. In this case, 
the number of perforations was essentially the same in the 
. 
three plots B I, E II, and M 3, but higher in the plot W 4. 
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Sji shows the number of perforations recorded during the 
last seven counts. The effect of the insecticides in 
reducing damage may be easily detected. The action of DDT 
proved again to be much more effective than that of calcium 
arsenate. Thus, the influence of the insecticides also 
affected the totals per season which are represented by 8*. 
In this case a slightly greater effectiveness may be 
appreciated in the case of Plot M 3 where DDT wett&ble powder 
was used, as compared to plot W 4- where DDT emulsion was 
applied. 
Graph ffo. 7. 
The same method of presentation used in the previous 
graph was applied In this case, but here, in relation to the 
total leaflets damaged, based upon 100 leaflets examined per 
plot, and counted according to the conditions stated before on 
page 6l. shows the total number of examined leaflets that 
were damaged during the whole season, that is, including the 
ten counts made per plot. represents the number of 
leaflets damaged per plot during the three first counts which 
were made before the insecticides were applied. The numbers 
in the different plots, according to the data provided in this 
section, are practically the same, thus indicating the more or 
less constant action of Bordeaux mixture in every case. The 
records presented in S*, however, showed marked differences 

*"* ?s ** 
due to the effect of the insecticides used in the different 
treatments* Also in this case, DDT proved to be more 
effective in comparison with calcium arsenate and Bordeaux 
mixture. Again, as in the preceding oases, DDT vettable 
powder was more effective than DDT emulsion. 
Gr&oh No. g. 
The number of holes per leaflet, based upon the *maximum* 
number of them recorded per plot and count, is presented in 
this grar>h (see ^variance, holes per leaflet,'* page 6l). 
accord Ing to the data presented in this graph, the numbers 
of holes per leaflet were relatively high at the time of the 
first count and an increase w&o present at the time of the 
second count even when the total numbers of leaflets damaged 
decreased (Table Ho. 5)* This was possibly due to the fact 
that at that time it was observed that the damage was almost 
completely confined to the old leaflets. After this count, 
the damage decreased considerably and at the time of the 
sixth count (July 26th) a very great increase in damage was 
noticed. These data agree with those presented In graph Ho. 
2 concerning the adult populations, which showed the peak of 
abundance at the name date, i.e., July 26th. The effect of 
the Insecticides in reducing the amount of damage inflicted 
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by the flea beetles began to be appreciable on July 12th 
and during the last five counts it was evident. As In 
the previous cases, both treatments using DDT were more 
effective than caloium arsenate and Bordeaux mixture alone. 
However, DDT wett&bl© powder was more constant In its 
action and effectiveness than the DDT emulsion. 
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ECONOMIC ASPECT 
The total yields per plot were obtained and calcu¬ 
lations were made upon the basis of an acre. All the 
insecticides produced an increase in yield in comparison 
with Bordeaux mixture alone, which was considered as a 
check. The data collected appear summarized in Tables J 
and S, and G-raph 9. 
Table No. 7. * Yields recorded per plot by considering 
potatoes G-rade c
 
•
 CD
 
•
 O
 
•
 1. 
Treatment 
Yield 
Bushels 
per acre 
Percent 
increase 
over 
Bordeaux 
mixture 
Increase 
Bushels 
per acre 
Bordeaux mixture 441.21 — — 
11 plus calcium arsenate 467.32 5.92 26.11 
* H DDT 5° percent 
wettable powder 50S.13 15.16 66.92 
H w DDT 25 percent 
emulsion 4S4.03 9.70 42.33 
Some data were collected in order to determine the 
amount of money represented by such increments in yield. 
In order to obtain such information, three sources were 
considered. As the prices varied from one source to another, 
they are considered for comparative purposes. The sources 
of information were the following: 
- 53 - 
Source 1. Professor Boilin H, Barrett, Stockbrldge 
Hall, University of Massachusetts, 
Price of potatoes Green Mountain variety 
Grade U* S. Ho, 1 ..*#$2.05 per bushel. 
Each bushel contains 60 pounds of potatoes. 
Source 2. Berkshire Potato Co., Xnc., South Deerfield, 
Mass. Potato distributors. 
Price of potatoes Green Mountain variety 
Grade U, 8. Mo. 1 ....,$1.75 per bag (50 pounds) 
Source 3» A. E. Albert 8 Sons Ino., Huntington Hoad, 
Maes. Potato grower. 
Price of potatoes Green Mountain variety 
Grade U. s, Ho, 1 .... $1,155 per bag (50 pounds) 
According to this data the price of potatoes varied from 
approximately 3*^ 3*7 cent® per pound. The Increase In 
yields recorded and presented In Table 7 may be expressed as 
follows* 
Table No. S. - Increased yield per acre expressed in pounds 
and actual value represented In money by 
considering the different data collected. 
Plot Pounds 
per acre 
Increase 
Source 1 
expressed In 
Source 2 
money 
Source 
S 2 1566.80 $ 53.52 $ 54.S3 5 57.96 
M 3 4015.20 137.1s l4o. 53 148.56 
w 4 2569.20 87.7a 89.92 95.06 
E 2 represents Bordeaux plus calcium arsenate 
M *} means Bordeaux plus DDT 50 percent wettable powder 
W 4 equals Bordeaux plus DDT 25 percent emulsion 
No consideration was made in connection with costs 
of application. The reason for not Including such 
information is that recent data on machinery, labor, and 
materials had not been assembled for this region. 
Graph No. 9. 
The data tabulated before are presented in this graph, 
which is formed by two sections. In 8* the totalyleld per 
treatment calculated per acre basis is shown, and in Sft the 
percent increase in comparison with Bordeaux mixture alone 
is presented. The data recorded showed an increase in yield 
in all the cases, but it was certainly greater when treatments 
Included DDT. In the particular case of DDT wettable powder, 
such increment was considerably higher than that produced 
by DDT emulsion or calcium arsenate* 
NOTE* In the special c&se of plot W 4 (DDT 
emulsion) a low damp area was noticed. 
This particular situation certainly 
influenced the yield recorded, possibly 
decreasing it. 
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SUMMARY 
X. Experiments on the control of the potato flea beetle 
Spltrlx cucuraerle Harris were conducted durlnrc the 1940 
season at Amherst, Massachusetts* Such experiments were 
made in the field and under greenhouse conditions. 
2. Five different treatments, including check, were used on 
caged plants in a greenhouse in order to compare the 
residual effect of the insecticides applied. 
3. Under greenhouse conditions, DDT 25 percent emulsion 
proved to be more rapid in producing knock-down than any 
of the other materials tested. However, parathlon 
25 percent wettable powder at the rate of 12 oz, to 100 
gallons of water produced higher percentage of mortality 
when applied directly on the beetles, than any of the 
other insecticides used. 
4. Parathlon 25 percent wettable powder at the rate of 12 
oa. to 100 gallons of water gave better results In every 
case than chlordane 74 percent ©mulslfiable concentrate 
spray at the rate of 1 to 200, under greenhouse conditions. 
Moreover, this last product produced foliage injury on 
$ofcato plants. Also the first named insecticide proved to 
be more effective in its residual action. It produced 
100 percent mortality after seven days from the date of 
application. 
5. Under greenhouse conditions, par&thlon 25 percent 
wettable powder at the rate of 4 oz. to 100 gallons of 
water produced better results than DDT 25 percent 
emulsion at the rate of 1 qt. to 100 gallons of water 
when applied directly on the beetles. However, both 
products proved to be equally effective In their 
residual action, producing 93*7 percent mortality after 
five days from the date of applications. 
6. Four different treatments were tested In the field and 
observations were made to determine the effectiveness 
of each one of them. The treatments were made In spray 
form and were formed by the following materials: Bordeaux 
mixture 10-5-100; calcium arsenate plus Bordeaux; DDT 25 
percent emulsion plus Bordeaux; and DDT 50 percent wett&ble 
powder plus Bordeaux mixture. 
7* All the applications were made at weekly intervals. 
Nine applications were made, the first three with Bordeaux 
mixture alone and the last six by applying the full schedule. 
g. In evaluating the insecticides used, counts of leaflets 
damaged per plant tip, holes per leaflet, and actual counts 
of adults by sweeping on the plants, were employed. 
9. The two treatments using DDT produced rauoh better results 
than calcium arsenate and Bordeaux mixture. DDT 50 
percent wettable powder at the rate of 2 lbs. to 100 
- 59 - 
gallons of water plus 10-5-100 Bordeaux mixture or 
calcium arsenate at the rate of four pounds to 100 
gallons of water plus Bordeaux mixture in the same 
proportion. In all the cases, the treatment using 
Bordeaux mixture alone was used as a check. 
10.The three treatments using specific insecticide®, 
produoed an increase in yield in comparison with Bordeaux 
mixture alone. However, such increment was greater in 
the case where DDT 50 percent wettable powder was applied. 
All the yields were calculated on the basis of an acre. 
GENERAL. CONCLUSIONS 
1. Only one species was present attacking potato and tomato 
plants in Amherst and adjoining places during the 1945 
season. Such species was identified an Kpltrlx 
cucumerls Harris. 
2. The peak of abundance of adult flea beetles occurred 
during the second half of July and the first half of 
August, thus indicating the emergence of the second brood. 
During this period, maximum protection must be given to 
the plants. 
3. The best results were obtained by spraying DDT 50 percent 
wettable powder at the rate of 2 pounds to 100 gallons of 
water plus Bordeaux mixture 10-5-100 at weekly intervals 
90 - 
and at least five applications must be mad© during the 
season starting the second week in July* 
4, Parathion 50 percent wettable powder at the rate of 12 oz» 
to 100 gallons of water produced the best results in 
controlling the pest under greenhouse conditions. Also, 
it showed a longer residual action than any of the other 
materials tested, under the previously named conditions* 
5. More investigations are needed concerning timing of the 
sprays and the possible effectiveness of new materials to 
use in the future as substitutes of DDT in the control of 
potato pests. 
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